Activated p53 suppresses the histone methyltransferase EZH2 gene.
Replicative senescence is an irreversible cell cycle arrest that limits the proliferation of damaged cells and may be an important tumor suppression mechanism in vivo. This process is regulated at critical steps by the tumor suppressor p53. To identify genes that may regulate the senescence process, we performed cDNA microarray analysis of gene expression in senescent, young proliferating, and hTERT-immortalized primary human fibroblasts. The histone methyltransferase (HMTase), EZH2, was specifically downregulated in senescent cells. Activated p53 suppressed EZH2 gene expression through repression of the EZH2 gene promoter. This activity of p53 requires intact p53 transactivation and DNA binding domains. Furthermore, the repression of EZH2 promoter by p53 is dependent on p53 transcriptional target p21(Waf1) inactivating RB/E2F pathways. In addition, the knockdown of EZH2 expression retards cell proliferation and induces G2/M arrest. We suggest that the p53-dependent suppression of EZH2 expression is a novel pathway that contributes to p53-mediated G2/M arrest. EZH2 associated complex possesses HMTase activity and is involved in epigenetic regulation. Activated p53 suppresses EZH2 expression, suggesting a further role for p53 in epigenetic regulation and in the maintenance of genetic stability. Suppression of EZH2 expression in tumors by p53 may lead to novel approaches to control cancer progression.